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SUPPLEMENTARY NOTES
ABSTRACT
The goal of the program is to incorporate deformation damage into material models for energetic materials and correlate the damage to changes in energetic behavior. Of primary interest is the effect on the energetic sensitivity of the material from internal damage occurring during a penetration event. Changes in the internal structure due to grain fracture and grain debonding from the matrix material may lead to both a change in the mechanical properties as well as the sensitivity to energetic behavior. This briefing represents interim progress towards these goals.
SUBJECT TERMS
Heterogeneous explosives, Mesoscale dynamics, Level set method. 
Status
• Established capability to generate computational mechanical RVE from XCMT data • Generated experimental data for the mechanical behavior of simple explosive Step #4: Obtain ignition distribution for a given load, L a. Repeat
Step #3 many times and record ignition results (either yes or no ignition). b. Calculate the ignition probability based on multiple realizations for a single load, L.
Step #5: Obtain ignition threshold as a function of load, L a. Repeat Steps #1-4. b. Calculate the ignition threshold as P I (L) as a function of the load, L, where P I is the probability of ignition that is obtained from the ignition probability in Step #4.
Cleared for Public Release -96ABW-2012-0263 Synthetic Annealing -Assume that the nearest neighbor, NN1, distribution is Gaussian || /2 /2 exp -for i = 1, …. , where = number of bins to discretize NN1 -= width of the bins -= mean distance -= standard deviation of the distance -= scaling parameter so that sum of probabilities sum to unity
• 1
Cleared for Public Release -96ABW-2012-0263 Synthetic Annealing -We let denote the synthetic probability obtained from the annealed configuration and denote the actual or experimental distribution.
-The objective function to be minimized is -Procedure: a) Randomly assign crystal centroids to locations b) A subset of the centroids are randomly perturbed in the x, y, and z directions.
Cleared for Public Release -96ABW-2012-0263 Synthetic Annealing -Procedure (cont.):
c) The objective function is evaluated again to give a new .
d) If the new value of is smaller than the previous value, then the new configuration is kept. If not, then the probability that the configuration will be kept is given by, Cleared for Public Release -96ABW-2012-0263 Example:
Step #3
Demonstration assumptions for this example: -All grains have the same volume.
-Initial temperature, within each grain, is equal to the bulk temperature of the RVE. -The material properties Cp, rho, kc, and dHrxn are all constant.
-The hot spot maximum temperature distribution is constant. -Loading is simulated by linearly varying the bulk temperature and the number of hot spots. -There is no correlations between crystal temperature and the NN1 distribution. -The RVE is adiabatic, and it has symmetric boundary conditions. Cleared for Public Release -96ABW-2012-0263 
